Recent literature on the development of discrimination has shown an increasing trend toward acceptance of empiricistic explanations (2, 9). That ability to discriminate visually presented patterns develops with the experience and environmental reinforcement of the growing animal may be the case, but the evidence for this view is still inconclusive. Early studies by Lashlcy and Russell (11) and by Hebb (8) on the rat favored a nativistic interpretation of the differentiation of visual qualities, but later comparable studies with the chimpanzee and pigeon (13, 14) apparently favored an empiricistic explanation. Recent experiments by students of Hebb (5, 6, 10) have employed, an "enrichment" technique, with results which appear to favor a learning hypothesis. These studies attempted to provide a generally "rich" environment and used as criteria tests of a rather general type. If opportunity to view a varied and patterned environment is important in the differentiation of visual qualities, we do not know how general or how specific the relevant experience must be.
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The experiment to be reported proposed to investigate the dependence of visual form discrimination in adult rats on a specific variation in visual stimulation during growth. To this end, an experimental group of animals was raised from birth in cages which exhibited on the walls circles and triangles identical in form with ones later to be discriminated. The control group was raised under the same standard conditions but without opportunity to see these forms before the discrimination learning began. If the opportunity to view specific form,s favors development of the ability to differentiate them in a later discrimination learning problem, the experimental animals should learn faster and show a higher proportion of 5s reaching the criterion than the control group.
MKTIiOl)

Rearing
The 5s were albino rats reared from birth in identical 3-fJ-in. wire-mesh cages measuring IS \iy 13 by 9 in. The cages were placed next to each other in a small, softly lighted empty room. Each cage was surrounded by white cardboard walls on three sides, several inches from the wire mesh, and a blank wall of llie room on the fourth side, 4 ft. from the mesh. At the top 7 ft. from the mesh was the ceiling of the room. Visible within the cage were only the cage mates, a water bottle on one wall, and food.
On the walls of (he cages of the experimental animals were fastened four black metal forms, two equilateral triangles and two circles. The circles were 3 in. in diameter and the triangles were 3j^J in. on a side. These patterns were changed in position occasionally to assure a random relationship to food and water. All during the experiment, stimulus patterns were left on tlie sides of the cages of experimental group animals.
A total of four groups was used, two experimental and two control. These will be numbered as follows: EI (experimental, litter 1), Ez (experimental, litter 2), Ci (control, litter 1), and G a (control, litter 2). Litters EI (n = 8) and CI(M = 2) were the first born. These litters were born five days apart and, because of the long interval between litters, not split. ES (» = 10) and Co (n -0) were born within a day of each other, and litters were split when the pups were one or two days old. The young were weaned at four weeks of age, and at eight weeks sexes were divided so that males and females were in separate cages. The experiment was begun when the animals were approximately 00 days old.
Apparatus
The apparatus was a modification of one described by Gricc (7). Two V-shaped discrimination compartments were joined together and a false door constructed, as described in Baker and Lawrence (1). The two stimulus patterns were side by side at the lO-in.-wide end of both choice chambers. The 4%-in. by 4%-in. metal stimulus holders slid into grooves between the 1%-in. center partition and the side of the apparatus. Masonite doors litted into grooves Ji in. in front of the stimulus holders. The apparatus was painted a flat black, and each section was covered by glass. /\ 25 w. bulb mounted 25 in. above the floor furnished the only illumination. The stimulus holders were first painted a flat while, and a black circle and triangle were painted on the white background. The circle was 2% in. in diameter and the equilateral triangle 3 in. on a side. The stimulus holders had 1 '/ij-in. square doors in them, and the animal obtained food by pushing open the door in the center, '['here were four .separate stimulus holders, one with the circle and one with the triangle, for each discrimination box.
Training Procedure
PrelrainJng. Animals were placed on a 24-hr, feeding cycle for approximately one week prior to the start of TABLK experimentation. They were given three to four days' training in obtaining a small quantity of wet mash from the stimulus holders by pushing open the door in the center. The stimulus holders were painted Hat black for this prclraining. The door on only one side of the discrimination box was raised at a time. As soon as the animal obtained the food from the food cup, K lowered the door in front of the stimulus holder. The door between the two discrimination boxes was then opened for the next trial, and the animal secured food by pushing its nose against the black stimulus holder at ihe opposite end. The animal ale ten times from Ihe cup in the holder in the following order: RLLRRLLRRL. Jtiscrimination training. During discrimination training both Masonite doors on the choice side of the apparatus were raised, exposing the two stimulus palterns side by side. Both stimulus holders were baited. As soon as the animal pushed against one stimulus door, the Masonile door in front of the opposite stimulus was closed. If the choice was correct, the animal was allowed to eat the wet mash in the food cup. After 60 sec., the door between the two compartments was opened and the animal proceeded to the opposite end, where the next choice was made. If it was incorrect, a modified correction procedure was followed. Both doors in front of the stimulus holders were closed. After 60 sec. the animal was allowed to make a choice in the opposite discrimination box. Animals were allowed up to three errors per trial. Following the third error the door in front of the correct stimulus figure remained open, ami the animal was allowed to eat from it. This procedure meant that t h e animal ale equally often on each side of (he apparatus. Ten trials were given each day with a maximum of Lhree errors per trial.
The positive stimulus was presented in the following order: RLRKLLKUJ-t; L R L L R R L R R L ; R R U , R K I , -RLL; LLKRU..RLRR. The order was repeated every four days. For half the animals in each group the circle was the positive stimulus, and for half the triangle. Animals were run until they attained a criterion of 18 out of 20 correct responses, with the last ten conseculive responses correct (one day's run), or until they were run in the experiment for IS days (150 trials). After the experimental session animals were allowed to eat food pellels for 1 hr. The hunger drive was a function of approximately 22^ hr. deprivation. Kadi of the two J<'.s ran one half of Ihe experimental and one-half of the control animals.
RKSIH.TS
The number of days of discrimination training and the errors (initial and repetitive) arc presented in Table 1 for both groups of animals. In the table are indicated the sex and litter of each animal. The second litters (LK2 and LCz), it will be remembered, were split at birth and t h u s provide a somewhat better controlled population. It is obvious from the fable that there is a difference between experimental and control groups. Out of the control group, only 1 animal reached the criterion during 15 days of training. .But 15 of the 18 experimental group animals did. By the chi-square test, this difference is significant at better than the .001 level of confidence. If we calculate the chi square for animals of the split-litter groups only, using Wisher's exact test (4), the significance of the difference is between .002 and .001. The errors, ]''IG. 1. Learning curves, in percentage of correct responses per day, for the experimental and control groups. both initial and repetitive, reflect the same I rend.
A further check on differences in the population studied is possible by testing males against females. When this comparison is made, the chances are exactly 50 in 100 that there is any difference between sex groups. Figure 1 shows the learning curve for experimental and control groups. Percentage of correct responses is plotted against days of training. The animals that reached the criterion arc included in the percentages on the assumption that they would continue at their final level of performance. The curves show that the groups begin to diverge by the third or fourth day of training and diverge increasingly (hereafter until the tenth day, when a majority of the experimental group has learned.
DISCUSSION
The results presented show conclusively a difference in ease of learning a circle-triangle discrimination between the group reared with these forms exhibited on the cage walls and the control group. Since the control group had the same conditions of training (and pretraining), the same living conditions, and, in our second litters, the same heredity, the difference must be attributed to some advantage arising from the opportunity to look at the forms. This advantage could be something specific which happens early in the animals' development, analogous with "imprinting" (12) or with Hebb's postulated development of reverberating neural circuits (9) . On the other hand, a learning theorist who favors "hypotheses" as a factor in learning a discrimination might suggest that seeing the forms on the cage walls favors formation of the correct hypothesis. Since the forms were left on the walls during the learning period, it is not possible to conclude that early experience in viewing the forms is the basis of the effect. Suitable controls are at present being run to clarify this point.
Since research in discrimination learning has centered round the continuity hypothesis in recent years, it might be asked whether the present results tend to confirm or deny this hypothesis. The animals in the experimental group profited, in the discrimination task, from an opportunity to view the two forms without any differential reinforcement of them. Nondifferential reinforcement in viewing these could have occurred, since the animals ate and drank in their presence. Spence's 1936 article (15) suggests that some degree of positive excitatory potential, irrespective of differential reinforcement, would be consistent with faster learning when differential reinforcement is introduced. On the other hand, the values selected for his analysis are purely arbitrary, so it cannot be concluded that effective nondifferential reinforcement either confirms or refutes his statement of the hypothesis, liitterman and Elam (3) concluded that perceptual differentiation occurs in the course of sheer experience with test stimuli, despite lack of differential reinforcement. But this conclusion is beclouded by their further finding that there is a general retarding effect of nondifferential reinforcement. The present results seem to demonstrate clearly the positive transfer from experience in viewing the test stimuli, without the complications introduced by specific application of reinforcement.
Further research on the problem described will investigate whether there is an optimal or critical time for the visual experience, and the relative specificity of the resulting facilitation of discrimination learning.
SUMMARY
This experiment sought, to determine the effect of early and continued exposure to certain forms, presented visually, on the ease with which an adult animal learns lo discriminate them. Two groups of animals were raised from birth in well-illuminated cages surrounded by white cardboard. Animals of the experimental group also had mounted on the walls of their cages black circles and triangles, from birth throughout the duration of the experiment. When the animals were approximately 90 days old, both experimental and control groups learned a circle-triangle discrimination. Animals of the experimental group reached the criterion significantly faster and made fewer errors t h a n the control group. It was concluded that visual experience with t h e forms to be discriminated, even in the absence of differential reinforcement, facilitated the discrimination learning.
